Dilatation of LV chamber was accompanied by biochemical evidence of greater mechanical 40 stress, including elevated ERK1/2 and pMAPK38 phosphorylation and higher BNP expression.
relationship (EDPVR, Eed), maximal rate of pressure raise (+dP/dt) and decline (-dP/dt), 141 relaxation time constant calculated by Weiss (tau w) (40).
142

Histological Assessment
143
For histological assessment mice were anesthetized with pentobarbital sodium (100mg/kg 144 of body weight) intraperitoneally. The hearts were removed and weighed (wet weight), fixed 145 with 10% formalin overnight, and embedded in paraffin. The hearts were further cut into two 146 pieces through the long axis, measured, sectioned at 5 μm slices, and subjected to hematoxylin-147 eosin staining. Digital images of stained sections were obtained from light microscopy and 148 analyzed using a digital imaging analysis system (MCID, InterFocus Imaging Ltd, Cambridge, 149 UK). Myocyte diameter was measured as the shortest distance across the nucleus in transverse 150 cell sections. Diameters of 100 myocytes from 5 randomly selected microscope fields (×200 151 magnification) from the LV posterior wall were averaged to represent the myocyte diameter. 
Western blot analysis
phosphor-SMAD2/3 (1:250), ERK1/2MAPK (1:1000), phosphor-ERK1/2 MAPK (1:500), 163 p38MARK (1:1000), phosphor-p38MARK (1:500), ANP (1:250, Santa Cruz), BNP (1:250, 164 Abcam), alpha-SMA (1:1000, Sigma), GAPDH (Sigma, 1:1000). Detection was by enhanced 165 chemiluminiscence (ECL Select Western Blotting Detection). Band intensity was quantified by 166 Kodak image software. The ratio for protein examined was normalized against GADPH.
167
Statistical analysis
168
All data are reported as means± SE. Differences were analyzed by one-and two-way ANOVA 169 with Bonferroni post-test correction. Statistical significance was accepted at P<0.05.
171
Results
172
Cardiac remodeling and its association with valvular function in MFS mice
173
A scattered diagram ( Figure 1A ) presents results of sonographic measurements of LV internal 174 end-diastolic diameter (LVIDd) in young and older adult WT and HT mice. Average LV end-175 diastolic diameter in young WT mice was 3.43±0.35 mm. Variability of this index among young
176
HT was slightly higher than in young WT mice (SD±0.39 mm), however only in 2 HT mice it 177 was outside of one standard deviation of mean for WT (in one mouse it was higher than the 178 average for WT, in another it was lower). In contrast, among older animals the distribution of the 179 LV internal diameters in HT mice was much wider than in WT (SD±0.24 in WT vs. ±0.84 in 180 HT); LVIDd of only one older HT mouse was within one standard deviation of mean for the 181 older WT. Distribution of LVIDd in older HT mice clearly indicated two different phenotypes of 182 remodeling with either dilated or reduced (constricted) LV chamber. Such a distribution strongly suggests that separation into 2 phenotypes, dilated and non-dilated (constricted), was not age-184 dependent.
185
Representative echocardiographic images of young and older adult WT and HT mice in M-186 mode are presented in Figure 2A , and numerical results of echocardiographic assessment in the 187 Table 1 . Based on 2 phenotypes shown in Figure 1 , Table 1 Comparing with WT, aortic root in HT mice was dilated in both age groups (Table 1) ; 204 however, in the young group the increase of aortic diameter did not reach statistical significance.
205
At the older age (6-14 months age group), the aortic diameter was markedly increased in HT Figure 3C ), while average outflow velocity was 223 significantly higher in dilated HT group vs WT.
224
Myocardial hypertrophy in young and older adult HT mice revealed by echo measurements 225 was confirmed by higher heart weight/body weight ratio in HT mice compared with WT Among older mice, the diastolic dysfunction in HT was clearly presented in both dilated and 251 constricted groups: while tau was significantly elevated in constricted HT only, -dP/dt-was 252 significantly reduced in both HT groups. Moreover, the load independent diastolic index (Eed) homogenates of HT mice p/t SMAD2/3 ratio was significantly higher than in WT. We observed 266 an increase of p/t ratios of ERK1/2 and p38 MAPK in 2-4 months old HT mice. To address the 267 role of TGF-β signaling in dilated and constricted hearts, p/t ratio of SMAD2/3, ERK1/2 and 268 p38MAPK was compared between WT and HT mice with constricted and dilated hearts ( Figure   269 7). Among mice of older age group the ratios of p/t ERK1/2 and p/t p38 MAPK were increased 270 in HT mice over WT mice and in dilated group over constricted group. p/t SMAD2/3 levels were 271 similar between WT and HT mice in constricted and dilated groups at the older age group. dysfunction in MFS patients (7, 19, 20, 32, 33, 41) . In our study, early remodeling was expressed 
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This early diastolic dysfunction was not accompanied by any changes in fractional shortening 308 (33) i.e., systolic function appeared to be unaffected.
309
Stiffness of large arteries and associated elevation of pulse pressure is considered to be the 310 main determinant of aortic dilatation in MFS patients. There is also a prevailing view linking 311 hemodynamic afterload from increased pulse pressure to adverse cardiac remodeling and 312 outcome (8, 15, 16, 37) . A significant increase in aortic elastance (Ea) was not detected in 313 younger group of HT mice, while they already demonstrated a hypertrophic remodeling and 314 tendency for aortic enlargement suggesting that intrinsic cardiac mechanisms were likely 315 involved in initiating a chamber remodeling process. In older mice, an increased aortic elastance was observed in constricted phenotype where it could be a contributing hemodynamic factor in 317 sustaining hypertrophic remodeling process.
318
One very important findings of the present study is that older MFS HT mice manifest distinct In the present study, we found that fibrillin-1 haploinsufficiency results in the display of 
555
Quantification of ratio of heart weight to body weight n= 6 (wild type, 2-4 m), n=7 (Marfan HT, 
